QUIZ #4 — Solutions 
Each problem is worth 5 points 

15 points total 


1. 


The auxiliary equation is 0 = m 4 +5m 2 + 4 = (m 2 -f l)(m 2 + 4) with solutions m = ±i, ±2 i. A general 
solution of the differential equation is therefore y(x) - C\ cos x + C 2 sin x + C3 cos 2x + C 4 sin 2x. 


2 . 


The auxiliary equation is 0 = 2m 2 + 16m + 82 with solutions m = — 4 ± 5i. A general solution of the 
associated homogeneous equation is yh{x) = e~ 4 x (C\ cos 5x + C '2 sin 5x). By operators, 
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By undetermined coefficients, y p = Ae 2x sin x + Be 2 , cos x. Substitution into the differential equation 
gives 

2(4Ac 2j sin x + 4Ae 2x cos x — Ae 2x sin x 4- 4 Be 2x cos x — 4 Be 2x sin x — Be 2x cos x) 

+ 16(2Ae 2 ' sin x + Ac 2 ' cosx + 2 Be 2x cosx — Be 2x sin x) 

+ 82(Ae 2x sinx + Be 2x cosx) = —2e 2r sinx. 

When we equate coefficients of e 2x sinx and c 2r cosx: 

120A - 24 B = -2, 120.B + 24A = 0. 

These imply that A - —5/312 and B = 1/312, and once again y p = e 2x (cosx — 5sinx)/312. A general 
solution of the differential equation is therefore 

y(x) = e~ 4x (C 1 cos5x 4- C 2 sin5x) + e 2x (cosx — 5sinx)/312. 


3 - 

The auxiliary equation is 0 = 2m 3 — 6m 2 — 12m + 16 = 2(m — l)(m — 4)(m + 2) with solutions m 
1. —2, 4. A general solution of the associated homogeneous equation is \jh (x) = C\e x 4- C2C -2 ' 4- C^e 4 *. 
Undetermined coefficients suggests y v {x) = Ax 2 e x + Bxe x + Cx 3 4- Dx 2 + Ex + F + G cosx + H sinx. 



